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(54) IRON-BASE POWDER MIXTURE FOR POWDER METALLURGY, EXCELLENT IN 
FLOWABIUTY AND COMPACTIBILITY, ITS PRODUCTION, AND PRODUCTION OF GREEN 
COMPACT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an iron-base powder mixture for powder metallurgy, 
excellent in warm flowability as well as in flowabiity at room temp., capable of reducing 
extracting force at the tin of compaction, and improved in compactibility, its production, and 
production of a high density green compact. 

SOLUTION: In the iron-base powder mixtuie containing an iron-base powder, a lubricant, and 
an alloying powder, one or more kinds selected from the iron- base powder, the lubricant, and 
the alloying powder are coated, desirably, with a surface treating agent consisting of one or 
more kinds selected from organoalkoxysilane, organosilazane, titanate-type coupling agent, and 
fluorine- type coupling agent. It is more desirable that the iron-base powder mixture contains 
the lubricant melted and sticking to the iron-base powder, the alloying powder adhering to the 
iron-base powder via the lubricant and the liberated lubricant powder. This iron-base powder 
mixture is press-compacted at the temp, not lower than the lowest melting point of the 
contained lubricant and lower than the highest melting point of the lubricant. 
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ajr 1 nlr> 

nJ ru 

S8 

mm 

<S© q 
<o-B-a- 



#PJ¥ 1 0-3 1 7 0 0 1 



&3 



43 



S 

Sag 



[0 12 3] [*JS0!I1O] ^a^tf/T/l^^v-v^ 

^ * fc «s * * 5/ w v (f> zti^nmm l , ¥ 

£*if£*<J80 mi »»*#£JSto-Mi-llo3R»£ifc»te£ 



ILfc. 

[0124] fte,*Lfc#»*-tft-p*i,sr*as*i»— -c* 

ttftXHItift : lOOOrpm »£frT, l^Hl^LfcS. 
1f>*fctt*y7'y V^Sr«»Lfctrott, #5100 °c 



(22) 



4#SB¥ 1 0-3 1 7 0 0 1 



41 

[0125] m2^(Dmm^mm<Dm^w.LtzB^ 

^lifitolA 2 Srlte £ ft v *¥*ttS23 m m KTo^Kt 
HftSriB^U ^r7 y y^/T 5 K (ILft : 100 

°o o.i m*%. ifvy^^f7yy*7; k m 

A : 146 -147 °C) 0.2 fcil^ £ <b l-ftlxT 10 

[0126] sapLfcjn»»] (na^iffitt^gsfcn^ 

rom&£J:tf^!infl;£«i2(c:^-f. Si2^w(im^l«ffii 

»&ftfc»*«**te#U ^f7D>S!)f^A (it 
£ : 230 <C) SfcJlt Ko^r7!) >"S?y^?.k 20 

(K£ : 216 °c) * y y&uwtj* m&n 

0 t) O 5 <H1 ffi^^ff*T-0 .2 Sft%*$ 



49-52) „ 

[0 12 7] ftt, tt?)jxfct&*S-&* 100g£, 20- 
140 'CwBf^WfiStJnfftLfcft. ^ffi?U15m ra $<03i- 
!l7^i>WHlU 4INW»TS'C , ro^lWSr»J^L, H 

150 "Cf-AHilftLoo, 7 ton/cm 2 (Dfi£^JEE^r*ll 

[0128] s»tt*4r*i2t*r. itmrne h%wm 

5„ 

[0 12 9] 
[3U2] 



50 



(23) 



#P?f?¥ 1 0-3 1 7 0 0 1 



13 P 



IS 
tfcT 



SIC 



la «_> 



[0 13 0] [^fi^ll] ¥«2^80^ra 
fflCu-Ni-Mo^#te«£&te»t&, ¥^&^23Mm « 

[0131] #e>ixfc«-»*a^*t*iJeitsri*a5* 

-eWWEHEft : lOOOrpm ©*#T, 1 £W»£ L 
^rr^l^'>^ m& : 148 -155 °C) 

*o.i *^xy >ny (»£ : 230 °o 

^rO .3 fifi%aabPL, fi£Lfc#t>160 tfJllU £ 



iimsb 2 t!E-f- 0 

[0 13 2] ^tl^SlB 2"X:«PLfcgffiMa^JroS® 

jo <t t/gs^D 4 & ^ 1 3 iotH-„ m3$><n%:wmmm<vM^ 

230 °C) D.im*%, *3it>\ £ <b l-^-t^MHSt 
P>#fflLfc (*Wffil53~56) „ 



0-317001 



[0133] •muLtzfflmmvmm&tvmmitmtt 
m^-frnvx-foz, fti-, ttkftfcBfcfcJS-a-fc 100 g 

20-140 "CroefSaSl-iOfiLfc^, #ffi?Lfl5mm 

[0 13 4] £ib!^ ±E©ffilM£»SS*£a&?TLT, 
±E©«-&««»e,S^Lfc»*ii^»«:, 150 "Ci^nfi 
Loo, 7ton/cm 2 ©J^JE^^lmmO ro* ;/ U- 



[0135] it, Jt«fl»i6 t%mm53~56(Dtmr°m 

[0 1 3 6] 
[151 3] 




[0137] mmmni ^®frmmvm <D-®mft& so fflCu-Ni-Mo^^teSfe-g-^jk», ^rs^^m « 



(25) 



¥fffl¥l 0-3 1 7 0 0 1 



T©3c*MM&«ril£U ^fT!)^;/? K (It 
£ : 100 °C) 0.2 fi*%, xfi/yt^Xrr^iT 
5 K (Si,*; : 146 -147 °C) 0.2 Sa%£SsJPU fl-g- 

[0 13 8] 8t>ixfct&*iS£*fc:» Stjfcfcttavvtf 
y 7 a * -> -> 7 > % It « * A- # y -> 7 if V £ fc ii ^ * 

5 T-a^HliHESSc : lOOOrpm ©*ft=T. 1 #P^Zl 

[0 13 9] ttlroM^flMC 2 irSE-t. ^HMO, 
ac 2 T-8sip Lfc^ffi&a#J^ffi«:fc* J:l«JjPi:£3ll4 

tSL, ^fr!)yt5f?A (i££:230 °C) 0.1 fi 

rna»^4< 1 1> 1 a-c*5iHsiWd«r«-iH-*tro .2 as 



W^J57~59) „ 

[0 14 0] aasaLfcffl»#J©aS*5J:t5iSiS!iP*Sr*l4 

i7t*i-a9-c4>5„ fc*>ftfct&*a£* 100 g 

Sr. 20-140 °C©FJf^©?agtJpfiLfc^, #ffi?L@5 

[0 14 1] ±E©aE»ttroHfit3£fi 1 LT, 
±fB©ffi£*a^*fflLfct&*JB<g-4&«r, 150 tldbnfc 
10 Loo, 7ton/cm 2 <Oj8MR.jl-ZUw® V> t zf \s y 

fe*Sr«14t*i-. tfc«E0iJ6 £»SU0!l57~59rotbeT?9! 
^^±5 1:- ^ffi^a^l 1^ J; 5 MS^JSLfcilia-, ?I 

[0 14 2] ifc. ltttM6 t»W«57~59©Jt«ET?W 
f>*»3ti5t. *E«^JfcJ:3&S«rlfcLfc*£\ EE 

[0 14 3] 
20 [tl4] 



30 



(26) 
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[oi44] iMmm 1 3 ) w-ammsm * ■ 

&fflCu-N i-Mo*SP^ffi»^&{kffl*&, ¥*&*£fl23 m m 
KTW^&IM&Sril^U ^tT!)^;/; K (IB 
£ : 100 °C) 0.2 S*%, ifUVMXrr!) 
$ F (M£ : 146 -147 °C) 0.2 Sft%*ttftlU fi£ 

[0145] s 



5 -euwRiatift : looorpm ©£#t, i ama 

85°CWT(-^iPL/c 0 

[0 14 6] «±o^a^?-(i^ac 2 tta-n iHffe 
^rryyiyf>A (its : 230 °c) o.i a 



(27) 



#M¥l 0-317001 



Mtfij60~63) „ 

[0 14 7] ^iPbfcffl^JroSW*3«tT/^iII*Sr^l5 

i7t^i-at)t?*)S„ #6*tfc»*a«* loog 

20-140 "CwgfJSioaStJPfWLfcft, #ffl?L&5 

[0 14 8] ±ia©aEmtron*i:afeiTLT, 



Loo N 7 ton/cm 2 <D$MI±J]X~1 lmm$ © ^ 7" U y V \Z 
|g*S:*15^^i-. Jt«W6 t36M«iJ60~63©Jtt!ET-M 

[0 14 9] tfc, JtS^'je t36MW60~63©Jttilt?M 

10 [0 15 0] 
[*1 5] 







HIS 




WJXE.1SJS. 




" mm 

150TU 7 ton/cm 2 
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(g) 


L lit K) 


( C) 


(sec/lOOg) 


(Mg/m 3 ) 


(MPa) 
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31.0 




100 


11.7 


7.33 
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11.8 














140 


11.9 














20 


11.4 
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11.5 






S6WW61 


1000 
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f CO. 04) 


80 


11.6 


7.35 


29.7 


100 


11.6 










120 
















140 


2.7 














20 


11.8 
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11.9 
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1000 
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m (0.013 


80 


11.9 


7. 34 


32.3 


100 


2.0 










120 


13.0 














140 


13.5 














20 


11.8 
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11.8 
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7.33 


31.5 


100 


11.9 










120 


12.5 
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y ^-iu b «J jt 






7i— ;U l- 0 } {-^-i/i/y > 
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*) SBS : ij y??xv-f>iMf U> 



[0 15 3] mmn 4] **»***i 8 ~*zifc* »w wBt ^ *T 2 1^'J^-*Z 



(29) 



0-317001 
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[0 15 4] ^«&gA2&*Lfc^»t&fc^RII» 
Srft^-U ^fTyyS*^^ (R£ : 148 ~155 
°C) 0 .15fii%i3 ±tf¥*StS*I10~20*i mOfiRlffltt 

fk^t)(73rtlffi4-0.2 «*%i?sAPU ja^-Lft!j«e,160 

[ o 1 5 5 1 mm Ltzmmm m^nvtmm. m^n®. 

m&#±V1®Ja*t:. *18~21lc^i-„ *18~21«»Wt 
*J«OfH-SBttLfcia^<0|*3*ttSl7l^i-iSt)-C-fe5„ 10 

?A m& : 230 TC) , tKn+^fryyfyfji 

A (»jS:216 °C) (Oft 1 fc ii 2 «£, If 0 .4 *ft 
%gsiD ( : ZfciBiJD) L, $-KS#il£-SL 
f>#WLfc «6M«64~67) . 

[0156] tk«<ofc*t, ±ta^{i^aA 2 Sr 

JSSftl^li±SaiSW0il64~67tl^«^L-C«&*zE^ 
*«rftfc (Jt*«7, 9, 11, 13) o ifc, if^<!M 
SUA 2 **SfcVv&&fl»£35«5JlM&*, if4v##J££< 
®SP-£-f KJi£- U ?§R^(?iJ64~67i:l5]^(c& : at, 20 
(itCEM8, 10, 12, 14) . 
[0 15 7] ft!-, 100g*, 20 

-170 ■C©Sf£©m«t>!iP«lLfc*, #W?Lff 5««*0> 



56 

T, ±B»»^«*»e>#aLfc»*jB^**r, 150 , 18 
0, 210 °C^itli'tlMW-. Loo, 7 ton/cm 2 <D$M&. 

[0 15 8] *SMg*«:gl8~2lK^1-. tt^7, 
9, IK l3i3PMiJ64, 65, 66, 67 1 <D*:tl*:tl<DttM 

5o Sfc, tM£#l8, 10, 12, 14i3PM<J64, 65, 66, 

mi*, as^ro^ffi^sro^iripxr, j^rffflrogb 

*l:±oT. 150 -210 ■CrofSJgiaa«Sfflr-aEfttt«5fc 

ii, 150 -210 "cnmr&^m^tmLx. 

110 °C, 130 , CT?tt^£E«&i6*AS/J^ < , j£ff^SJ£24 
0 = C, 2C0 °CXf±m^lHLtl^±^^"(DX\ )&B&ifi'£ 
6„ L^L, %WmWD&MiU.l£nO °C, 130 'CXfDBz 
n®&t&iiVjtt. fcttfcffll 7 \£it LT, ^S»T-fe 
-So 3£WJ64<7)J&ff^fig240 °C, 260 °CT*»J±*& 

8f£liit«0« 8 tft LTWS < , aWAttiWe 5 A 

[0 15 9] 
[3? 1 8] 
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[0 16 0] 



1*19] 



pi 0-317001 




[0161] 



[*20] 



10-317001 
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50 



*FM¥ 1 0-3 1 7 0 0 1 




[0163] mm\ 1 5 ] Sp6»ffift80*i« ««zz~ 



[0 16 4] w»ll?;fWB 3 fcfa-r Q ^m>& 

■I}— T-ai^S^SSc : lOOOrpm <D&ftT, 1 #F«W& U 



65 

it*. ^f7!Jy»*^^ (B£ : 148 -155 "C) 

o ,i5S*%fc zvwmigLmmioit m«ifntti, m 
w i airo .2 m*%^jp l, ji-g- ti6o "ccmm 
[0165] ssapLfcfi^j (M^SB&ttiiB. nsnrffltt 
asft±u { asjpi:Sr, ^22-251-^ *22~25©a» 

#Jroffi5C:fE* tfcE^-rort^!4^17('^-rii 9 T'feS,, 

■7 A (fib£ : 230 t) , t Kn^->^r7y>iyf^ 

A (BA:Z16'C) !» (ffl 

£ : 170 °C) ©l*9'>ft< it 1®, ff-0.4 a*%$r'^B 

Lit (369WJ68~71) . 

[0 16 6] tkftWfcfelC. ±EiWfMSB 3£ 

«&£ ftv Wli±K3SE0!l68~71 £ PllSlc LT»*/££- 
fcfcWfc (Jt«Wl5, 17, 19, 21) . 4fc, iflET-Wtt 
Si B 3 SrJSE * ftl^&WR 1 ¥tt«Hlti]23 k m©^j»» 
»*, P^J^^<^P^-f^rM^L, |gf^^j68-71t 



(Jt^Jl6, 18, 20, 

22) „ 

[0 16 7] ^e>ixfc#t&*jl-g'«> 100 g£, 20 

-170 "Crogf^roSSl-JPiatfc^, #ffi?W15mmOro 

T, ±E©JS^»/6»e>ftfflLfc1»*jl^«BSr, 180 °C(- 
MLoo, 7 ton/cm 2 (DfiJEBtfc^J "CI lmm* O^/Uj' 

10 [0 16 8] H»*g*?ra22~25^^-r„ Jtt5E0ill5, 1 
7, 19, 21t|gf^0iJ68, 69, 70, 71 1 (DZtllftMD it t£ 

<5„ Sfc, Jt$t0!ll6, 18, 20, 22i3HS0iJ68, 69, 70, 

71 1 mti^hoaMa^m e> a»4 i 5 **w i- =t 
tui", tt£«»*©«ffi*0 ! a©g!j*tJiix.T. 

[0 1 6 9] 
20 [$2 2] 



(35) 



#M¥l 0-317001 
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[0 1 7 0] 



[£23] 



(36) 



!&ffl¥ 1 0-3 1 7 0 0 1 

70 




[0171] 1*24] 



50 



71 



(37) 



#H¥l 0-317001 

72 




[0 17 2] 



1*2 5] 



f£H¥l 0-3 1 7 0 0 1 




[0173] [HJ&tfiJ 1 6 ] ¥K)*ifl^80^ m <7>jg26~ 
£ : 148 -155 °C) 0 ,20S*%*3 «fc 10/i m 

fr^ib no ticML, #a^if/r^^^-^->7 



tEft : lOOOrpm 0>*fl=T, 1 ^SiH-Sf'ffi&SC 3 

[ o i 7 4 ] ifetin Lfcffl»8l GR»Tffi4»lB, »«Tifitt 



(39) 



0-317001 



75 

85"C£JiTt»aiL, ^fryyijf^ (it 
,S : 230 °o , tKn+^fryyiyf^A, 7? 

y l/t*/U'/{rA (jftj£ : 17°C) ©rt'>ft< 1 1 it 
£, ^£«&(^LTf+0.3 Si:%£)fe!JP ( : 
TjP) U iS-tBM^iS^-ft, ?S£*&»e>#tbLfc 
$J72~75) „ 

[0175] ^fflffl-aca-ejasnpLfc^ffifliafflroffis 

fcJ;t>mM:£r, 3g26-29('iPi- 0 ^26~29<^EMai 

h a Jt«©fc*fc, ±ta-7-ffii*&gc 3*1(6$*^ 

JSWtt±ESSE0lJ72~75 1 Hfigfc LTt&SjS^tt&ftfc 
(ifc«W23, 25, 27, 29) . ±KiMfMaC3£ 

m latmu, 26, 28, 30) . 

[0 17 6] #e>ilfc£«&*iB£«[| 100g£, 20 



76 

-170 "CWBffioaftKJlPjIdLfcft, SNta?LS5fflm3»© 

•c, ±E©S£«a»e>#ttiLfctt*ft#**, iso °c(i 

lliLoo, 7 ton/on 2 <DJ$MW.t>^\\m<S><D9-fUy 

[0 17 7] mfcBF»Sr*Z6~29t^1-. ifc«0!l23, 2 
5, 27, 29i3SPM>l72, 73, 74, 75£ W^fteftWJttfc 

S„ Jt«W24» 26, 28, 30i3S93ffl72 % 73, 74, 

75tw ; etL ; enwtbt!E^ibB^?3ii^ctJ;5t-, fc&Wlzi 

[0 17 8] 

[J52 6] 
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(42) 



mmw-i o-3i7ooi 




[0181] 



K2 9 1 



(43) 



WRjipl 0-3 1 7 0 0 1 

84 




[0182] mmm 1 7 ] ^ss^so /* ■ 

(its : 70.ro o.i5fi*%, ^fryygDffA 
(H£ : 230 °c) o.i5S*%fc-J;r>v y 5 
ttJnte&%i0J5fii;%£®taU fi^L4ise>i60 'Cd 

[0 18 3] fi£-Ueji*e>110 'CKDWU #« so 



-?®WM®&m : lOOOrpm ©*fl=T, l^^l"^ 

Mic 3 &m Lfc,, ^(t^ac 3 x-m® Lfc^ffi^aa 
#J«ffiiffcJ;r>«Aoi;£^30, *3it*r. ^30, m\ 

[0 18 4] fcfc. ^biifc»*«^*w#*Kov % 



(44) 



#M¥l 0-317001 



? A (MA : 230 °C) ? !J V8t*^5/->A (it 

£ : 170 °C) ©rt'>4< t fc l«$r£fc*l»fctf L-CW- 

o.3 ms%gapu »^*i6»b#a 

Lfc (35930076, 77) o 4J3, tk«©fc*li, JifH^fi 
MSC 3£i£$ftV^fl-tt±lE3S?30!l76, 77tlH«lc:L 
T©*iB^»Sr»t (J*«0!l3K 33) „ 
[0 18 5] Sfc, ±SBlHIM3lC3£te£ft<^&#! 

■fr-ffciB-g-U 359J0H76, 77<tH?]«l'MaU 
ftfcfcfc (Jfc«0!l32, 34) „ &e>*ifc#»*ia£ 10 

100g£, 20-150 °CORff^(7)?aSl'JPfiLfcm, # 

[oi8 6] st,^; ±ia©sitSitt©8sati:ifefTLT, 
JbE»ja^«*»b#aLfc»3sa^**:, iso 

Loo, 7ton/cm 2 G9J#^0E ^T-llram4> :/ U- j/ Mc 



86 

*£££*30. 31t*i-. J*«0!l3U 33t3SMfiH|76, 77 1 
otHfiioit»i>?)Be)i>ftJ:5 fc, SffiMa^i 

[0 18 7] Sfc, tt$M32, 34i3S930!l76, 77t(0^ 

-r tci* ffi^a^j t ± s £J6 l tifm & m ^ t 

[0 1 8 8] 
[*3 0] 
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(45) 



Sfcffl¥-1 0-3 1 7 0 0 1 
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(46) 



0-317001 
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Knit* 



IB 



[0 1 9 0] 



fc©*^ffliSDtil^?rHjtt 5 : t # "TAB 1 4 



(47) 



0-317001 



(5 Dint .ci. 6 mm% FI 

C 1 0M 127/04 C 1 OM 131/00 

131/00 139/00 Z 

139/00 139/04 

139/04 155/02 

155/02 159/04 

159/04 171/06 

171/06 B2 2F 3/02 M 



// C 1 0 N 10 :08 
20:06 
30 :08 
40:24 
40:36 
50:08 
70:00 



